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(51) Inta 7 
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&mmi -72304 


(71)tHHA 
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(54) imwozm *«s^«ttozK*^^^3'^;i^x^^^>-if^s^ft-^*s-&^«>«is*fe 



(57) CSft] 

*5^b**£^jHz;**:**-9->i •tJMtttGT, TIB 
— flS^-C^^tl^e-^S^^b^J^rO^ *AfeLh. 

t&ib^£&£1*<D9UZm. CH, = CH- L- C 
H = CH, (CCTL «^©Ca) X« (b) 
£o(a)i^SPtgC3 -l0©2ffi©^b**a>(b)-(SiR 2 0) 
. -SiR,-; m «1 ^10,R ~6 ©7^+ 



(2) 



4$» 2000-265065 



TIB— MS ( i ) r*3fts**fb***^Hz;**:f 
(A) <£>l^;WC#fOT, Tia-^sc (2) r« 
?n5t^-;H^t^J (B) *0. 2*jW£LL 3* 



Mbi] 




CH 2 -CH-L-CH = CH 2 -5£<2) 

( a > ^*i^3 - 1 o <o2 momvmm 

(b) - (SiR 2 0), -SiR 2 - 
m : 1 ^m^ 1 0 

[0 0 0 1 ] 

% S/ jus x * * >^W*M^i*OiS^^ffi(c HUT 
[0 00 2 ] 

*)Vtfs#y*sa*y-^iz. mm 

•HBtt 1 9 9 0^»fT#JH) o ***/^#y^n*1f- 

[0 00 3 ] L£>L&#6, Ch6(Dia • m-?«?4cc 

ur, *fcj#tt, Wf&tt, Ba>tt»***tf6*i 

[0 00 4] &fr*X***ir>>f:#m&tiifti:1r&?k 

C^So Lichtenha nSf tt, »J U ? 

&*sJ\rteX***Vl/ (polyhedral oli 
gomeric Si lsesquioxane)^. 

RJS^ffiCCOCinS^Orc^S (Lichtenha 



n. J. D. ;Gi lman, J. W, ^©*H«f«F* 
5, 4 12, 0 5 3#9fMm. Lichtenham. 
J . D. , G i 1 man. J . W. ^0*3^1*1*15 , 
20 5 8 9,5 6 2 #9iJNMk Lichtenhan.J. 
D. ^<D rchem. Mater. J 1996, 8, 1 
250- 1 259) . 

[0 00 5 3 -eti6»C^tife, J^-teX 
«S«Jfi ( c a & e ) *:BS 

[0006] X. Lichtenhan. J. D. 3$ 

&fo<DMm-ft&*mmLXl,>2> ( rcommentsl 
n o r g. Chem. J 1995, 17, 1 15-13 
0) . 

[0 00 7 ] jgCC, Lichtenhan. J. D. m 

t^Si^fS^OHci:, fcf* <£?y*JU7 5 -/> 2/ 

40 ftM^*(D«HS^ffiS:H^LrCiS (TMacromo 
leculesj, 1993, 26, 2141-214 
2) . 

[0 00 8 ] — yZ±t£ SSMJg j&CD S^Hz X ^ ;j- * 

5fetf JSW4 LTWftStirnS (L i c h t e n h 
an.J.D. , J,W. m<DXWm&mS, 4 8 4, 
8 6 7 ^fflS, AlanSel 1 inger m<D[ M 
acromoleculesj, 1996, 29, p2 
3 2 7-2 3 3 0#ffS) o 
50 [0 00 9 ] #S«f§*SB5 , 48 4. 86 7 ^WWmit 



t-;i«wfbi^£*S£;*t>\ wic^coit^mame 
(2) #M) ; &fte®ss^(CHtriat'^^» ; &^M' 

M) (Dm^^m^tix^^. x. g&a^©^ 10 

[0010] ±IH rTMacromolecule 
sj. 1 9 96. 2 9. p 2 9 2 7 - 2 3 3 0 J iC«. 

t^r-y-ist&^j KPS/y u--> 3 > (tFa^yji/ 
<b) 3-&-SC<b(c«fc>). y U- hS£«$©fSPS 
CcS A 1/ fc«I9 ->;u -fe x * * * >©f&&£#sei8 ? 

#ie*g;*ft-ri,>s. 20 

CO 0 1 1] U*»Ufc**&. ±E®*S0K{CB. **fb 

t s ic o t, > x ie ts § n -c % 1 >. 

[0012] X. Hoebbel S i - O 

*/M,r t-~;u«*fI©«&©ra&cife£i,/c5fe£&SiM 

n^m^hmc^A^mt. amttuffcttthtt-iw 30 

(D. Hoebbel m, J . Non-Cr 
ystalline Solids 176(199 
4 ) , 1 7 9- 1 8 8). 

[0 0 13]MK. I. HasegawaJJ. ->JL-bX 
***^>©SIM#j££«;*&t.>-C\ flUcs^^JUi"; * 

H 



(3) &m 2000-265065 

4 

C^-2> < I . Hasegawa;J. of Sol -Ge 
1 Sc i.and Technol. ( 1 995) 5 
(2), 93-100). 

[0014] «±©£*50 . 2$a%M<D\,>-?tnci>. SI 

{b**^>.>Hz;**:*-*t>->) £. 5S (2) X&MZti 

JKifcK.fcfjStfcStt*. W&iSSPTiStt©. 
lb* * * ->;nr x***^>£WTS£m^f*©i&»i£ 

[0015] 

[&Bj3a$J|?&bJ:5<!:-r£I$S] *«W©SWtt. B?IB 
;Wbfc<fc9J^3tffcW^ftra&tt©£S£f* (fe* 
■S. ccf. M^ct'^;L-S=&W-r^{b^#i«. 

? * ->jh2 x+ > i>{% wr a^Bt-c 

[0016] 

U-^3>&&£( t Fnf yMfcftSS) ©i?fiET> TIB 
-fi$5£ ( 1 ) r*3 ftSzkJRft:***^!/* ****** 
> (A) ©1*A«C**L-C. TI2-fl9^ (2) t^n 

z>v~)\>m^miti$m (b> («t. *^«:*jc^r« 
rsPf^^Hb^ (b) j ifft-r*. ) ^o. 2^nu 

±. 3*^*Si©®ffi-CJSt£;3-«*-SC<tCCj;f3^i»3n 

[<b2] 




•SC (1) 



CH ; =CH-L-CH = CH ! -^(2) (b)-(SiR.O). -SiR, - 

(CC-CLti. ^©( a) X«( b) m : 1 ^mg 1 0 

(a) gei?tffc3~~i o©2ffi©^b*ms. -so r«. •eft^niastcg^R^t 1 ~6©r^+;U»X«K 



*»B~9©Ty-JI'*) 

[0017] *JWfc***^*****"!>-> (A) 
B. 5K (1) -CsSSnSC^. fE8«Jfi*^-4*>© 

■cos. friBs^-Mb^tt <b) *. mile 

if9k\YA9^i^^*^^ ( A ) £5 0©IS£» 
6fc©r&&. 

[0018] *!6W©SjS^(c«i:«5*^b*f * s/>u 

ft* **fH2 (A) (W 

sssytafttt) tw-Mt&to <b> 

[0019] *»W<0«Jt*ffi«:J:»)»6n4*«fb* 
##->,>Hz**:t*tf->- tf-jl/*&*rtb£W&*£<* 

rs§b©s i wiK mvmmmmvs i H<t©Rrc^ 

;**9lfc£»)»6nS#M*B. =^5B»WfllJfi*» 

HiH*Mi*m£ ft* c tanas s. 

[00 2 0] *Ml**% fJHsX****^^ 
(A) *J*«ffi©Wi^'C«i5E-S-Stt*©^^-Mb 

<b> testers c&kj:9. *awt*i'*^"te 

x + ^ ^ -9- > - ti *S^{b6<lllKK&{t* f ff ft 

-s. ccr. c©^«©^t^-;Hb^} (B) *j8i>a 

n/c!6M©®f914*^^(li-r„ 

[0021] *^*^-fe^***-y">tt. — )K(citta 
*). c©/cto. **^b**3»^iHs^***-9->*a-c 

Mfeffi^l^ciligltliftd^fc. *^HJ©^ 
6ft b* f # ->^-fe x * * > - 1* 
-;uS*W<b^*fi^(*«. #te»t£r*')» EKW 

[0 02 2 ] *»W©|!Bft^rffiK: J: 

b. iMtcaffljtifci, g^s^f*©***^^* 



,) #1^2 00 0-2 65 06 5 

6 

+^+^>©Wr5^ffS i H£f a*1f>»&*Jl5»* 
-rsctKi^oWb-r-s.feW'C**. cogMtKiSB. 

mmm&fkftK. <t -t B7k#st#x m <t otis^t 
o-c. *sie©Wf£««o©sieK:j:*). §"j£W£ 

r*4Ci B. KS^ : f-X»«BRJIR : 3F-*^*rt*«* J «^ 
10 -r-sfcafcrntctb^T. au8#ft«:#*.*| l »H». *fi*» 

ft 

[0 02 33 35(2) [CH, =CH-L-CH ! =C 
H] nrnfeVtc'SV-MtGW (B) tc*rt**LB. * 
©( a) XBC b) *>e>IKh5. 

(a) t>im%L3~~l 0©2fflfi©^b7K** 

(b) -(SiR, O) . -SiR, - 
m : 1 ^m^ 1 0 

rb. ^ti^nmnc^mm-eor^^m. xb 

20 &m%t6~~9<DT')->lM) 

[ o o 2 4 ] ±ta < a ) (om.itKmmommm.v 3 ± 0 

ft£3?©«l£&CJ:9^14©&#aH-#-CBftl,><, X. — 
*ISR»3&J 1 0*a**&*«*#*fc**W*MHWI 

©*^b* 2 $^n2x*^-*-9->©*d-^* 3 ta>*W{cii> 

ft < ft 9 . frlB^BJcDitm^©^^ 4SS#tt5r+ 
#{C|«SLjWfc(,>. ±13 (a) ©0Hbfc£SB. **<b 
*?2^l<i2;****1f>©fEM1«^FSSB©S i HiS 

30 je u r*«Bj©^ic j; -3 Tf# h n^fti^W^Wo 

J;<. */c. g^S©-SP*^*M^^*^M-7-W?t-© 
Pd^tfF. s i. o^f*-3-rt>J;c^ ^b* 

|pJ±fS,^-r»*bO„ ftfc, SSS^i&©PSSI5©S i H 

[0 02 5] ±IB ( b ) ©^D^-9->©^»)jlL/m{4«C 
40 m£l«±-C. lOHTil/fcCi. R=&«^ 

L-fcCifclaJ^ftSS-C**,, Rtcwur. rv-)vm 
zmtRLtcm-gi. ffetctb^rWjfetttcfttxri^. 
[0 02 6] ±15 (b) ^©LSrJ^SlA*— JSS^r^ 
ft, -R 3 R, S i -O-S i R 3 R, - (R, 
R, S i O) „ -SiR, R, - [SCf». R 3 MR, 

©r;u+;w». x«K3R»6~9©ry-^*. n =2 

-10] -C£>&„ 

[0 027] -«SC ( 2 ) T«S*l*S>K-Mb£« 

50 ( B ) cdiw^WTk:^. h»* ( 2 ) tc*ji>r L 



*5±fB (a) jfcfcBtfftSfeO^ftSW^ftfWMCtt. 
CH, =CH- (CH, ) , -CH=CH, . CH, = 
CH- (CH, )« -CH = CH, . CH, = CH- 

(CH, ) , -CH = CH, . CH, =CH- (C 
H, ) . -CH=CH, . CH, =CH- (CH, ) , 
-CH=CH, . CH, =CH- (CH, ), -CH= 
CH, . CH, =CH- (CH, ) , -CH = CH, . 
CH, =CH- (CH, ) 1( -CH = CH, . CH, = 
CH-Ar -CH = CH,(1, 4-S^Ki>U*<X» 

. CH, -CH-Ar F, -CH = CH,(1. 4 -i? 10 
V-)\>-2, 3. 5, 6. fl-'57JWO'<>t'» . 
CH, -CH-CH, -C (CH, ), -CH, -CH 
= CH, m#Wm-C$Zt tatBSW. Arlt V*.-\s 
>S^L/. X. Ar F, «. f- Y^yfr^Vi? 
>S£^T) . Sfc. IHD<> LftJhIS (b) *>6S« 
ft5fc©-C*S»£. IMMWCtt. CH, =CH-S i 

(CH, ), OSi (CH, ), -CH = CH, . CH 
, =CH- (CH, ) 4 -CH = CH, . CH, =CH 
-[Si (CH, ), 0], Si (CH, ), -CH = 
CH, » CH, =CH-S i (Ph), OSi (Ph) 20 
, -CH = CH, 3?#t«fiVCi*£ (BfTiB^tf ; x =2~ 

10-C&f3. Ph«. 7a-;US^7K-r) . 

[0 0 2 8 3 *5&ft:ti'£^-te**:**-9-> (A) © 

l^KSt L.t. istf-Mt&V) (B) £0. 2*)V&. 
_h. 3 *^*SStD«SHTS*o$ ■** C i tfi&KT* 5 . 

( b ) ^3-t^jyii-r^i. f#6ft* 

•*>„ *fttt. y^^JWt^ (B) #jt*J©*§£. SSM 

t (ow-Mt-sm (b> #ttijni/-c. t&g 30 
<t t * <fc o £ < ©usjsf tit 3 ft 5 <D*mm t 

6ft£. —13. 0. 2*;U*Slr**-5i, 

ft 9. -e©§5n a n«, I6tt1£tm£ t/Cii*ttcftfc©E 

£#ti1#o c <h #-C£ ft < ft 
[0 02 9] 

ft 6 ©aBW&MKc ©#IRJ£-r * & ©r ft i, > t <t »(, > 
5*r&ftt,>. 

-3 1 8 38^- USSfll 1 IBtE©^)*(cSe-p-C. H<*#J 
[0 03 0 ] &fflQtl>XTSK a .y G2000H,,* 50 
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VGPCZmmistc 1 HW'S i©NMR*-<i? h 
JU£B r u k e r 3 0 OrnHz^WfefKcieiSL/c,, if? 
VyA hty^ay-f-iCuKalSjlKif), Je 
ol JDX-353 OBJritT?, X^HJf^^rtf * 
r>tc, GCSi^?:^ DB-5Jj5&*m^tcmmG 
C-MSQP1000 EX?07 Y^vVX^tt-otc, 

wsmssL 8 o -a u&±ma o °c/#-c 300 °ctc#s 

hX, SO^lfci^K, *«>Bl<#litl>*c„ 
[003 1 ] ^©#trr©*S*tt#©<t:fe9r&S. 

MS: (M-H)-;m/z = 423d. IR(Nuj 
olmull, KBrplates) : 2 2 9 0 

(s)> 1140 (vs). 918 (w). 885 (s 
h). 8 70 (s); "SiNMR(C, D, , (CH 
Si=0, Cr(acac),0. 026 M) : S 
= -84. 452 (s). 
MS : h;U 

I R : ^©JRX-^i' 

[003 2] ±13#«f8*©? t --*KJ:ft«. MIBStj* 
ic£*)%htiic. ^^K^ft^ga^SMb:*^ 

'>;nzx (" t. ) x&zct&mmzn 

fc. 

[0 0 3 3] iJmVc-**?* 5/JU-fe^***-9->SWft 
(A) t#5e©^t*-JHb^B!) (B) ^©JSEfctt, 

x >5?©*r*g?g8w -e . mmm t c t . am© t f p 

U Mt-PWM^ 'J 3 - A^EKffll> 6ft-5 ^> K 

^^^^©^ffll^c^. TfTlg©^©*^!.^^-!:^^^ 
[0 034] ±EM«©:(«*«i O-C B. ^bS&. « 

W6ft^o 

[0 03 5 ] «ffl3ft-5>ftt«S«. ftttmmtett < . JS 
t£:«:j^/d:fi-c*fttf <fct»*i. 5£ (2) otr^nit 

;UK:*tL/t 1/1 0 0. 0 0 0~1/1 00©*;Ut<!: 
ft -S «t 5 ft «*Wii-c& S . 

[0 0 3 6 ] #tSj§^JiL-r«. jMtrJl/x:/#JBl»6 
ft -5. 

[0 03 7 ] J5lt>SS«. Sia^^W^JPJ©^.^*?® 
©35ffl-Cjl!R§ft^> 0 JSIc^B. SEE-Ctfft*Dft^C 

[0 0 3 8] 2|c»M©HJt*ffi«cJ:»j»e.ftSft*^* 
©^«P3SL.#(4«, 0Sit«TI2©1ijSS:r^3fti. 
[0 0 3 9] 
[<b3] 



(6) »H2 0 0 0-2 65 0 6 5 

9 10 

B 

H Si— 
n I I 0 -Si I 'TV 



°o| 0 0 J I I I „A'~9°— . 

A J I I 35i-0 0 _! I >° n > H 

I >-oo-J \y I >-at-cH t -L-cH 1 -a 1 ,-si^ I o- ■ 

^-~0 Si^ B 

B 



[0 0401 ±8E5£CM:. t*^-;U*». * # 

;Hz * * * >©*tft MotiLWic $> ***«:*t C r Jg 

<DCt£W-Mt&$a (B) £ifW£C<«:(tJ:f). 
**<b^^^'>;H2^***-y> (A) ©*g^*>«S"C 

•2.. X. *£«cJ:0^n*iJ->«te*JI&S-r3£S£tt 

[oo4i] Ik, *^Hj€»s?j»^ffi«c<J; oft^ns* 

tf. -«««:«. £ Sl»lfl 

*&©&©©##. m.$Wi<Di><Di'ow^>o^m^*m 

tttt©il&t.>ftS^(*#f#<E>ft&. £Rttc. C<i6©If 

[0042] ^IfflBOfSBfcfrfefcttfc^Ttt. #NSSt?W 
W-Ml-gm (B) iO^Ht*, ikmtXZZisfr 

\Z=-Mt&m (B) £0. 2*>na±> 3 
[0043] *iews{jsffi{c «fc 0 f#e>nfc*fi^ft«. 

««KfflWK?I*14-C*4±. V\Z~M\£fa (B) «C«fc 



[0044] -e©^, gffj^-rsw^tit^Kj&D-r, 
^^«^^©affl^^(cic.Dr. ±fcS£f*©f£g, m 

^ai^^-c* 4 %> v-Mt-am (b> . bp 

[0 0 4 5 ] X, ^SfciEGT, sMSMOlWC&fifetcj: 

-e, ffe©fts^ft*^u> FL,r«ffl-r-5»c£{JMu^ 
ittti*. x. mmm, w^hmjs. *e^«s«ft© 

[0 046] f#6ft/c^S^f*tt. am«)SItJS^©JS 
lD*5^7b-C^r*y v-^>Sr^%^©-C, ^#14 
30 ##,9. f©JSffli^ci*st?5. JStc«*^70r 

[0 047 ] t>fc*-;U5" l-frVl/Vi*^ (V i 

Me, Si), 0^^^£-r^JS^©i!!ffi{CO(,>-C 

#HMft© 1 l <D=-onmz>-7 =z * ^ 7km<t*i? % 

^M + ^t>13. 5g (0. 032^rJU)<fc, 

0 m L &Cjgj|? L tfr-JU-f- h ^ jt T-fr isis P + ^> 
( (ViMe, Si),0}5. 95g(0. 032* 

;l/^^>a+t'->©0ffia#i§(*© h^x>?gjg 
Illi^r'2 0 0ppmttf) 1:0. 0 5 gtefc. i 
M&2 OB3M186 0°C<,cm-,XlxlfcZit, ^©^4P3 

(c. KiWX^T. «2fflflt-Cf£*0te. 7 5mL©^+ 
^t~>JH2^ + ^-+t>-> (1. 7g) ^ajS^±L-?c 0 

mibk «x^(c j; o jsaa^i^ s B&ftm^r 

50 ft^tbWXStCfcO 4 0*Ct?3«FlHiaiLA:. «RS«. 



11 

16. 2 6g-C*0, S1MI©9 1. 3%r*-?/c„ 
[0048] &.TK.. #SW!K:oi.T. HSfcWSrffl^T 

&?^£©&cfgffl-rs4>©-t?&o-c. c©rt£?tc 
*^*i£sn5 «>©r&t>. 

[0049] 

[H*SW] [HSS0U1 ] 2 00m 1 79X31^, 7k^ 
<ft*f$S>')\>-bX***VZ'2. 12g (0. 005* 
Jl/) * 1 0 0m 1 © h;H l/fc. C®jSlRtC5^ 

h ^ jui»n3 : U->o. 97 g (0. oo 10 
5-t.il/) *WL~&cW~)\> ; r b 5 J ?)i> 
<D0m&$L&&<DV)\>x.ym®. (fi:££«S«!l^-C2 0 
0 p pm^tf) £0. 0 5 gj)l];l/c. .-£©&7.rt>=*>ift 

8£-pcJg#i<&a*6. 5 5'C*-cjjo«iur. 2 0B#p,S]© 

P«%5 5-CKffo/c. EHS«7«, SSS-C^iP 

[0 05 0] C0>#Vi'U*y-><D l ft&lZ> T§B©£*$ 

"Si- NMR : d 8 . 44. d (-aMb-ifU 
>-Me 2 SiO-) d6 5. 6 0 (if b>-SiO 
3/3 -) d -8 4. 6 1 (HS i 0 3/J -) 

0. W«&»JKp]?§-c*So 

[0051] [ ~ 9 ] imm 1 ] *3Ht 

:**^>;H2;* (A) K.tt-?ZW-Mt£i 

•2>= ] ©I2£it £ ^ H-toiteHl ( B ) (DUMZm: 1 «C 30 
£» L /c i *> 0 (C U X . ffc©^ IttilM 1 i ra*(C L 

[0052] [HJg^ll 0 ] 2 0 0m 1 7^Xr3iti-C* 
*{k^i?^^l/-fe^ + **-f-> 1 • 5 0g (0. 00 3 
5*JU) * 1 0 0m 1 ©hJUXC^l/c. C©?§?& 
(C^t'^-»l"<>-fe'>0. 455g (0. 0035^) 
List-flsT- Y "7* * ;Ui»P*lJ->©0ffi&£$i{fc© 

h;H>?g^ (6# ; &*SS!l^-C2 0 0 P p m$£f) 4 

o. 0 5gMfc. -e©«T^=r>as£T-rsi^b&3&s 

66 0°C£-CttH»U 2 0S5PliSg^-fKSo/i:. S 40 

/c. i/U+D-^^ae 1 ? ^xW<Z)|(*i L/tf 
/c» c©d<U'>D+if>{*. l-rto:>. *pp*;bA, 

*-9">CD^f14». Tiaoi^^t?*?). "Si - NM 
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R : d 8. 4 4. d (-aRO'b -x^U>-Me 2 S 
iO-) d65. 6 0 (ifb^-SiO,/, -) d - 
84. 6 1 (HS i 0 3/J -) 

[0 05 3] [JUS041 1 ] S^MzX** 
(A) ULft-iTZW-Mt'&fa (B) 

©lc£I±£^b~.>Wb^tSJ (B) ©«S£H 
lKiBiBl'ftKtfcfHCLT, flfe©^«. ^JSFDlOi 

[0 05 4] [tb^2] 15 0mL©hJlx>Kffi 
L//cl2. 7 gCD> 'J ^PJ^7> (HS i C 1 3 ) 5^ 
mL<%kfthtc20 0mL©h;H>, 80. 3 
g©SiM (95-98%H, SO, ) ££>'6 0. 4g© 
ffeMSSK ( 1 5%S0 3 ) ^e>ftSig^cf«:«5)o< 0 
SSflOO/c. gg«S^©^-7>©^M*. 6. 5B$r^Ct> 
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